Objective: The open Anderson-Hynes procedure has an overall success rate of 90% for ureteropelvic junction obstruction. Laparoscopic pyeloplasty (LP) was developed to reduce morbidity and hospital stay while preserving the excellent results. We report on the results of our experience with laparoscopic pyeloplasty. Diuretic renal scan and U/S or IVP were performed at 6 months, and subsequent follow-up included a U/S or IVP as well as clinical assessment. Patients were assessed for pain and hydronephrosis on radiologic imaging, clearance on diuretic renal scan (T 1/2 ) and differential renal function.
Methods
After obtaining local research ethics board approval, we reviewed the charts of 77 consecutive patients who underwent LP at our institution between January 2001 and May 2006. All patients had UPJO confirmed with imaging and/or diuretic renal scan.
Laparoscopic transperitoneal dismembered Anderson-Hynes pyeloplasty is our procedure of choice. The surgery is performed through ports measuring 2 × 10 mm and 2 × 5 mm. First, the renal pelvis is transected, then the ureteropelvic junction is resected, and then the proximal ureter is spatulated laterally. The anastomosis is completed with 2 different-coloured 4.0 vicryl sutures, with antegrade stent insertion done laparoscopically after the completion of the posterior wall anastomosis and before the completion of the anterior anastomosis. First, a 5-French angiocatheter is passed through a port in the abdomen and into the ureter, then a 0.035-inch guidewire is passed through the angiocatheter and into the bladder, and last, a 6-French double pigtail stent is advanced over the guidewire until it is in position and confirmed under fluoroscopy. 13 One of the surgeons removes the stent 2 weeks after surgery, and the other 3 surgeons remove the stent between 4 and 6 weeks after surgery.
Pyelolithotomy was performed if there were associated stones. After the renal pelvis was transected, stones were removed individually under direct laparoscopic vision with the use of standard laparoscopic graspers.
Introduction
Ureteropelvic junction obstruction (UPJO) is a common urologic problem that has had excellent surgical treatment outcomes since Anderson-Hynes first described the dismembered pyeloplasty technique more than 50 years ago. The open Anderson-Hynes procedure continues to be the gold standard, with an overall success rate of 90%. 1 To decrease the morbidity and hospital care costs associated with the large flank incision needed for the open procedure, a flurry of activity has been directed to developing minimally invasive surgical techniques to reduce morbidity while preserving excellent success rates. Endopyelotomy successfully reduced morbidity, but long-term follow-up revealed a lower success rate in comparison with the open procedure. 2 Calyceal stones were removed with the introduction of a flexible cystoscope through one of the 10-mm ports and the use of a standard stone basket. Resection of the ureteropelvic junction and reconstruction of the renal pelvis proceeded as normal. At 6 weeks, patients were reassessed with ultrasound (U/S) or intravenous pyelogram (IVP). Diuretic renal scan and U/S or IVP were performed at 6 months, and subsequent follow-up included U/S or IVP as well as clinical assessment.
The LP was considered successful when patients had a complete resolution or marked reduction of pain and improvement of hydronephrosis on radiologic imaging or increased drainage on diuretic renal scan as measured by a reduction in diuretic renal scan clearance time (T 1/2 ) by a factor of 2 or by a T 1/2 value of less than 10 minutes postoperatively or postoperative increase in differential renal function (DRF) of greater than 10%.
Results
Patient characteristics are presented in Table 1 . Of the 77 patients, 73 were available for evaluation, representing the experience of 4 urologists at this institution. We excluded 4 patients because 3 were being followed by an out-of-province urologist and 1 LP had been converted to an open procedure owing to difficulties with the anastomosis.
Of the 73 patients evaluated, 70 presented with flank pain, 2 were incidentally found to have obstruction during investigation for other diseases, and 1 was diagnosed by imaging during a workup for declining renal function. Most of the patients were treated for primary UPJO, with only 3 patients undergoing secondary repair after failure of previous endopyelotomy procedures.
The operative results are presented in Table 2 . There was no difference in outcome between stent removal at 2 weeks or at 4-6 weeks. Mean followup was 13 (range 1-31) months. The choice of U/S or IVP depended on surgeon preference; 4 patients underwent both tests before and after surgery, and all patients received at least one imaging modality. Preoperative findings of obstruction included moderate-to-severe hydronephrosis on imaging, increased T 1/2 and decreased DRF. U/S showed improvement of hydronephrosis in 43/50 patients (86.0%), and IVP showed improvement in 16/27 patients (59.3%). T 1/2 improved in 52/64 (81.3%) patients. Most patients had DRF that was close to equal bilaterally on preoperative renal scan, but of the 4 patients who had significantly decreased function (less than 30% in the obstructed kidney) preoperatively, only 1 had a functional increase after surgery. The 3 patients who did not recover function all had preoperative DRF of less than 25%. Table 3 shows a summary of patient outcomes. Of the patients, 62 reported a complete resolution of pain; 5 additional patients reported improvement in pain with only mild discomfort that did not require further treatment. The overall success rate was 66/73 (90.4%) as defined above (see Methods). Three patients had atrophic kidneys that failed to recover function after surgery. One patient had recurrent pyelonephritis and subsequently underwent a simple nephrectomy 12 months later. One patient had resolution of pain but no improvement of hydronephrosis on U/S, and 2 patients continue to have pain. These patients are currently being treated conservatively and have stable renal function.
Pyelolithotomy was performed on 6 patients concomitantly with the LP procedure, without difficulty. In one case, several stones were deep within the calyces and were removed endoscopically at a later date. For these cases, the average operative time was extended by 36 minutes.
Discussion
With success rates that are consistently over 90%, Anderson-Hynes open pyeloplasty remains the gold standard for UPJO. 1 Over the last 20 years, however, great strides have been made in minimally invasive treatment options for UPJO, and various procedures now exist. Minimally invasive treatments now include percutaneous antegrade and retrograde endopyelotomy as well as various LP techniques. The advantages of minimally invasive procedures over traditional open pyeloplasties include a decreased hospital stay and a significant reduction in morbidity that includes a large incision, associated pain and risk of nerve injury. Investigators at Vanderbilt University recently implemented a clinical pathway to reduce length of stay in patients undergoing LP and were able to discharge patients on postoperative day 1 while maintaining a high level of satisfaction. 14 The possibilities of less patient morbidity, reduced length of stay and lower hospital costs make minimally invasive techniques an attractive option for physicians and patients alike.
Comparison of antegrade and retrograde endopyelotomy showed no significant difference in success rates between the 2 procedures, although retrograde endopyelotomy is associated with shorter hospital stays, fewer complications and lower costs. 15 The 2 most common retrograde approaches are hot-wire balloon endopyelotomy and holmium laser endopyelotomy. Success rates are comparable between the 2 retrograde techniques, although holmium laser endopyelotomy is associated with fewer hemorrhagic complications in one series. 16 Initial followup of patients undergoing endopyelotomy yielded success rates close to those of open pyeloplasty, 17 but a recent long-term review at a single institution showed respective success rates of 63%, 55% and 41% for 3-, 5-and 10-year recurrencefree survival. Comparatively, the same institution's 3-, 5-and 10-year recurrence-free survival for pyeloplasty (open and laparoscopic combined), were 85%, 80% and 75%, respectively. 2 Another study showed a significant reduction in success rates in patients with significant hydronephrosis and crossing vessels, limiting its effectiveness to select patients only. 18 These studies raise questions about the durability of endopyelotomy in the long term.
LP offers success rates that are comparable to open pyeloplasty without the added morbidity and length of stay. listed the advantages of the retroperitoneal approach, which include less dissection to reveal the UPJ, avoiding problems associated with exposing the peritoneal cavity and easier identification of crossing vessels. 5 The transperitoneal approach offers a larger work space, which makes dissection, anastomosis and ureteral displacement easier, particularly if a crossing vessel is encountered. 4 Because we have achieved excellent results with the transperitoneal dismembered approach, we will continue using this technique at our institution.
Compared with retrograde stent insertion before surgery, the antegrade approach is quicker to do intraoperatively. We have also found dissection of the renal pelvis and visualization of the site of the obstruction easier with the antegrade approach because the renal pelvis remains distended; additionally, the posterior anastomosis is easier to accomplish because the stent is placed after its completion. Stent removal was initially undertaken 6 weeks after surgery, but because of stent morbidity, one of the surgeons changed this removal to 2 weeks after surgery. Three of the surgeons still remove the stent between 4 and 6 weeks after surgery. There has not been any difference in outcome between the 2 removal times.
Our overall success rate of 90.4% is consistent with that achieved with open pyeloplasty. Patients with partial pain resolution are being followed conservatively and undergo serial imaging to document further decline or obstruction. In this retrospective study, we evaluated symptoms subjectively, which limits accuracy, and for future evaluations, a validated pain scale may be used.
Urolithiasis and multiple stones are common conditions associated with UPJO. For the management of UPJO, the LP has better long-term success rates than endopyelotomy. 2, 18 Thus in the case of a large renal pelvis and stone, our first choice is LP with concomitant pyelolithotomy in preference to percutaneous antegrade endopyelotomy with percutaneous nephrolithotripsy. Pyelolithotomy at the time of LP did not result in any additional complications or morbidities for those patients who required such a procedure, but operating times increased by an average of 36 minutes.
The initial degree of hydronephrosis and any improvement on subsequent imaging was taken from the interpretation in the radiologist's report.
This was a limitation of our retrospective study because not all characteristics of the obstruction were addressed consistently. Better imaging details and consistency can be obtained if the radiologists involved are blinded to the images and given specific criteria to comment on for all imaging before and after surgery. Computed tomography (CT) scans were done for some patients, but the results are not included because not all surgeons performed CT scans on their patients to look for the source of obstruction. Although a CT scan and knowing that crossing vessels are present is useful for the decision to undergo endopyelotomy, our patients were to undergo LP. During LP, one looks for a crossing vessel during dissection; hence, CT confirmation is not necessary.
Past studies have shown that prolonged obstruction can lead to irreversible renal damage as determined by an assessment of renal function with a renal scan. 19, 20 Indeed, 3 of our patients had no improvement in their renal function after surgery. Two of these 3 patients continue to have mild flank discomfort. With the additional risks of hypertension and infection associated with an atrophic kidney, these patients might have benefited more from laparoscopic nephrectomy than from LP. To help surgeons decide between the 2 procedures, a preoperative renal function cut-off needs to be established. One study looking at renal function before and after pyeloplasty showed no improvement in patients with a preoperative renal function of less than 20% (9 patients), 19 and in another study, only 2 of 10 patients with preoperative renal function of less than 30% improved postoperatively. 20 Our 3 patients all had renal functions of less than 25% on preoperative renal scan, but another patient with a preoperative renal function of 26% subsequently improved to 36% postoperatively.We believe that the recovery of renal function is unlikely for patients with a preoperative renal function of less than 25%, and nephrectomy could be a possible option for these patients.
The success of LP has led to many innovations to improve operating time and reduce difficulty. Araki and colleagues 8 reported using an EndoGIA stapler (United States Surgical Corp.) to remove the redundant renal pelvis and reduce operating time. The primary concern with using an EndoGIA stapler is the potential for urolithiasis with the staples acting as the nidus. Thus far, this has not occurred in the 6 patients that Araki and colleagues Laparoscopic pyeloplasty: the McMaster experience have followed for 5 years. 8 Another novel approach is the use of robotic assistance to aid with intracorporeal suturing. This had initially shown an excellent reduction in mean operative times. 9 However, more recent data have shown no improvement in suturing speed or quality for a surgeon who is already skilled in intracorporeal suturing, although it does add substantial cost. 10 Other techniques for approximating the anastomosis, such as the use of fibrin glue or laser welding, have not fared well in porcine models and lack longterm follow-up studies.
11
Endourological treatment for UPJO is less technically demanding and requires less time to perform than LP. New methods have also been developed to improve the success rates of endopyelotomy while preserving its advantages over LP. The group at the Cleveland Clinic recently described their percutaneous endopyeloplasty procedure, which consists of a Fenger-plasty done percutaneously. 21 The initial results of this procedure are promising, but this study was limited by the number of patients as well as by followup time. 22 The group has further extended their endourological technique by performing a dismembered pyeloplasty percutaneously and coining the term percutaneous intrarenal reconstructive surgery (PIRS) to describe endourological surgery consisting of complex dissection and reconstruction of intrarenal and retroperitoneal structures. 23 These new techniques offer promising treatment options for UPJO but will need to be validated in larger and long-term studies.
Conclusion
LP has consistently achieved success rates comparable to those of open pyeloplasty. The reduced patient morbidity and length of stay offer considerable advantages over open procedures, and LP should be first-line treatment for UPJO undertaken by experienced laparoscopic surgeons. Our institution has a success rate comparable tothat of other centres that have published results, and no revisions have been done to date.
